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‘B 5t (Background)

. BMCHETIToTELCL ;
KconfigSize tool
http://tree. cel inuxforum. org/CelfPubWiki/KernelConfigWeight

— Gonf il/gIElZ HOFH YA X -RIMERE~DZEZBERET 576D
Y—Ib,

* GELF Public WiKi :

"Linux Kernel Size Configuration Guide”
http://tree. cel inuxforum. org/Cel fPubWiki/KernelSizeTuningGuide

— D—RILDEXT A X -RAWMEREZR/MET 5-ODEHREFLHT-
R—, Mr.BirdHhYERL,

— I4.3 Kernel Configuration Options] [Z. A—RILHF A RXEINESLT
A=-HI1ZTh< ConfiglBEED—E FHY.,
(ConfiglBBI(ZLinux-Tinylz&>TEMEN-2DLEED)

e Linux-Tiny -+ I—RILY A XEMEINT B D/\vF&E
— ERICIFKIBEBDIdefault |&lsmal | |ERFEIEEEHSNTLNS,

e small -+ YA XIEIPID=HDEENDHERTE

> KconfigSizeV—ILE{HEZ L. default & small DELEZHIE({LTES,
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http://tree.celinuxforum.org/CelfPubWiki/KernelConfigWeight
http://tree.celinuxforum.org/CelfPubWiki/KernelSizeTuningGuide

< BI0DEFTIEB (Examination scope)

e “Linux Kernel Size Configuration Guide”
[4.3 Kernel Configuration Options] ICEAMLEZHIERRZIMNA S

— ZConfiglEB DY A XELUVRMERE~NDEEEZRILIT S
« ZConfiglE B % default SREMD small BEIZT SN
H—RILEEHI S A X T EN T INELTE B H
¢ EIC<H—RILORAMEREIXENTZITEIBTESH

— H—RILEFETODHAXELIURMEREZIRIET S
LTDEHEDODHAEHETAEEDH—RILZATET S
e I—RI)LY—R -vanilla ¥Y—X / Linux-Tiny @RY—X
e Config—-set : “default” . “small”

* TRAWEFIE 11X, h—HJLEBIE S (1——5 REBIEAT) 1ZBUDDY A
DB LTV BAEY BERET 5,

FELAEENIESDLLI=HSEIRLN,

Page 4 © NEC Corporation 2006 - (Ll Empowered by Innovation N ‘



ZConfiglEHNDEE : REENR-FH
(Effects of each config—item : targets and conditions)

« FREEXZR ConfiglE H
— “Linux Kernel Size Configuration Guide”
[4.3 Kernel Configuration Options] MIER.,
F=T=LLLTZERZE,
ConfigoRILBEMNERBEINF-EDIIFHFLWOV L URILAIZEERE,
ConfiglE B A< ->TLWBEDIE RN SRS
sy CaAVNMILIS—DIER IR M SRS
HAZXANDEZENKRENEH RSN S EIEB ZBM,
>xtZ&ConfiglEB (X411 H
x (JHE D) ARIETAppendix 11E2SH)

- IR
— Kernel 2.6.16.19 + Linux—Tiny patches
— arch : 1386

— RAMERAERIETSYFIA—L : gemu 0.6.2, mem=128MB
(on Pentium IV 3.4GHz, mem=1.0GB)

— gcc 3.3.5
— binutils 2. 15
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KConfiglEENEE : REEFER
(Effects of each config—item : examination result) (1)

Lid:nh e 7 €N} -2 -

— bzlmage Y4 XIZ10KBLL E D HIFHENHADITITERDI5IEH.
x 58 (XMAppendix 112SHE,

CONFIG option setting vanilla |difference[byte] note
from to /tiny vmlinux \ bzlmage

CONFIG_PCI Y N vanilla |-1,217,753 -463,200
CONFIG_CC_OPTIMIZE_FOR_SIZE N Y vanilla -487,424 -167,904

CONFIG_PRINTK Y N vanilla -365,530 —-142,176/introduced from tiny
CONFIG_KALLSYMS Y N vanilla -235,189, -130,592

CONFIG_SCSI Y N vanilla -284,965 -114,720

CONFIG_IDE Y N vanilla -175,576) -69,568

CONFIG_SMP Y N vanilla -177,845  -64,064

CONFIG_MODULES Y N vanilla -369,445  -44,608

CONFIG_NFS_FS Y N vanilla -63,186] —28,384

CONFIG_SYSCTL Y N vanilla -84,593  —-28,000

CONFIG_NFSD Y N vanilla -56,816 —24,256

CONFIG_BUG Y N vanilla -43,287 —14,848|introduced from tiny
CONFIG_SYSVIPC Y N vanilla -27,365] -12,640

CONFIG_SWAP Y N vanilla -19,266/ -11,136

CONFIG_XATTR Y N tiny -21,517 -10,816|see “Tips”
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KConfiglEENEE : REEFER
(Effects of each config—item : examination result) (2)

« RAMBEREADEE (%)
— RAMERAEZEDHIFENEMN100KBLLEHADITTERN12IEH,
x %8 (%MAppendix 11Z%SHE,

CONFIG option setting vanilla |difference[byte] note
from to /tiny used mem
CONFIG_NFSD Y N vanilla -454,656
CONFIG_SCSI Y N vanilla -315,392
CONFIG_PCI Y N vanilla -249,856
CONFIG_NR_LDISCS 16 2 tiny -163,840
CONFIG_UID16 Y N vanilla -163,840
CONFIG_BLK_DEV_LOOP Y N vanilla -163,840
CONFIG_KMOD Y N vanilla -159,744
CONFIG_MODULES Y N vanilla -147,456
CONFIG_IOSCHED_DEADLINE Y N vanilla -147,456
CONFIG_MAX_USER_RT_PRIO 100 5 tiny -143,360
CONFIG_IP_PNP_RARP Y N vanilla -135,168
CONFIG_AUDIT_BOOTMEM Y N tiny -135,168

*  SEIEREINA, LURTIT>f=#REEH S CONFIG.MEMPOOL(mempool-shrink.patch) [ X &
CRAMBEREZHIBT 52 EMN T Ao TLVS,
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D—RIVEEDIREE : BREEXNR-FH
(Kernel overall : targets and conditions)

o BREEXRFEH—RIL :
Y—R2%&, config-set 2 DA EhHE TEH4TEE
— A—RILY—R
e vanilla: kernel.org M%) —X
e tiny :vanilla [ZLinux-Tiny Z®@AL=YV—X

— config—set
e “default”

— i386 D defconfig ML LI TZ{EIE

» =m =€ T =y [TEH .
.. vmlinux/bzlmage DY A4 X% BIFET 571=-6

» CONFIG_SERIAL 8250 CONSOLE=y
. RAMEBRERIFEIZYTILAVY—ILEFEHT 3-8

14
e “small”

— “default”ZFTIZL T, [&ConfiglE B DF 2 | TREEX R L LT=Config
BHZYA XN INSKEDHAEIZEYE
* & config—set MEEHILI Appendix 2|1 ZS &,

. : & ConfiglEH DFEERELEFRL (P5EHR)
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D—RIVEEDKREE : RILER
(Kernel overall : examination result) (1)

« BHYA4X

— vanilla (bzlmage)

o default : 2.0MB = small : 900KB
— tiny (bzlmage)

o default : 2.0MB = small : 860KB

Size of vmlinux Size of bzImage

[KB]
[KB]

vanilla tiny vanilla tiny

Kernel static size[BYTE]

kernel config-set vmlinux bzlmage $(size vlinux)
text data bss
vanilla |default 5,267,762 2,019,678 3,606,842 961,724 186,972
small 2,190,346 903,209 1,547,095 159,976 64,276
tiny default 5,267,871 2,014,684, 3,603,061 962,236 185,788
small 2112179 863,484 1,478,058 159,836 97,844
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D—RIVEEDKREE : RILER
(Kernel overall : examination result) (2)

- RAMERE (%)

— vanilla (used mem)
e default : 3.8MB = small : 2. 9MB

— tiny (used mem)
e default : 4.0MB = small : 3.0MB

Memory usage

[KB]

vanilla tiny
RAM usage [BYTE]
kenrel config—set used free total
vanilla  default 3,829,760/ 124,260,352/128,090,112
small(+) 2,920,448 127,713,280/130,633,728
tiny default 3,977,216/124,112,896/128,090,112
small(+) 3,022,848 127,692,800/130,715,648

* small(+) ..“small” + CONFIG_PRINTK=y, CONFIG_IDE=y
necessary for booting and measurement on our environment.
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S8 D F5E (Further works)
— SEIOREET—FEWKIZTYT

— T—3DILFE
« HDAh—HRIL/IN—D3Y
« 386LISNDT—FTFTHUF
o 5 [EIxFER 5D Configla H

=»CELF Test Lab. TEEIH&REETE=H&DIZLT=LY

— Y= ILIIETHEDFRIBHY
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Appendix 1 : IREEX R ConfiglHHEH A X -RAMERE~NDEE —F
(Target config—items and effects) (1/3)

CONFIG option setting difference[byte] note
from to vmlinux \ bzlmage \used mem

CONFIG BASE _FULL Y N 4096 ~32  -16384 changed from CONFIG CORE_SMALL
(which was for 2.6.10 in core—small.patch)

CONFIG_NET_SMALL N Y 0 32 16384
compilation failure when enabled

CONFIG_KMALLOC_ACCOUNTING | N N - - - (mm/slab.c : __do_kmalloc()
kmem_cache has no member of “cs_size”

CONFIG_AUDIT_BOOTMEM Y N 0 -128/ —-135168
changed from

CONFIG_MEASURE_INLINES Y N 0 0 0 CONFIG_DEPRECATE_INLINES
(typo?)

CONFIG_PRINTK Y N -365530 -142176 - mem measurement uses printk

CONFIG_BUG Y N -43287 —14848 12288

CONFIG_ELF_CORE Y N -4424 -2880 -8192

CONFIG_PROC_KCORE Y N -4467 -3328 20480

CONFIG_AIO Y N -9329 -7328 -16384

CONFIG_XATTR Y N -21517 —-10816 77824 see “Tips”

CONFIG_FILE_LOCKING Y Y — — — compilation failure (see “Tips”)

CONFIG-DIRECTIO B B B B B obsolete (was 2.6.10 in direct—io—

- core.patch)
CONFIG_MAX_SWAPFILES SHIFT 5] 0 0 -96 -4096

© NEC Corporation 2006
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Appendix 1 : IREEX R ConfiglHHEH A X -RAMERE~NDEE —F
(Target config—items and effects) (2/3)

(cont'd)
CONFIG option setting difference[byte] note
from to vmlinux \ bzImage \used mem
CONFIG_KALLSYMS Y -235189 -130592 -4096
CONFIG_SHMEM -14233 -7360, -12288
CONFIG_SWAP -19266] -11136 8192

changed from CONFIG_SYSV_IPC

CONFIG_SYSVIPC -27365 -12640 -4096

<|=<| < |<|=<
22 2 |Z2| 2|2

(typo?)
CONFIG_POSIX_MQUEUE -9681 -3936 -4096
CONFIG_SYSCTL -84593] -28000, -57344
CONFIG_LOG_BUF_SHIFT 15 12 0 32 20480/see “Tips”

—-4408 —-3040| -163840
-487424 -167904 12288
-369445 -44608 -147456

CONFIG_UID16
CONFIG_CC_OPTIMIZE_FOR _SIZE
CONFIG_MODULES

<l<< z/<
222X 2

CONFIG_KMOD -4959 -4128 -159744
CONFIG PCI -1217753] —-463200 —-249856
CONFIG-XIP-KERNEL - - - - - not supported for i386 (arch depend)

CONFIG-MAX-RESERVE-AREA - - - - ?? (arch depend?)
CONFIG_BLK_DEV_LOOP -14292 —-7488| -163840
CONFIG_BLK_DEV_RAM -10237 -4512) -40960
CONFIG_BLK_DEV_RAM_COUNT 16 0 -32) -28672

N Z 2
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Appendix 1 : IREEX R ConfiglHHEH A X -RAMERE~NDEE —F
(Target config—items and effects) (3/3)

(cont’d)
CONFIG option setting difference[byte] note

from to vmlinux ‘ bzlmage ‘used mem

CONFIG_IOSCHED_AS Y N -10982 -7680 -8192

CONFIG_IOSCHED_DEADLINE Y N -6107 -3008| -147456

CONFIG_IOSCHED_CFQ Y N -12393 -6880| -28672

CONFIG_IP_PNP Y N -14156 -7168, -16384

CONFIG_IP_PNP_DHCP Y N -101 -224 -4096

CONFIG_IP_PNP_BOOTP Y N 0 0 -20480/Addedby IKEDA

CONFIG_IP_PNP_RARP Y N -4190 -2784| -135168/Added by IKEDA

CONFIG IDE Y N | -175576 69568 - M measurement environment uses IDE

CONFIG_SCSI Y N -284965 -114720| -315392
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Appendix 2 : default/small config—set (1/3)

CONFIG option

vanilla

tiny

default

small

default

small

note

CONFIG_BASE_FULL

Y

<

P

CONFIG_NET_SMALL

CONFIG_KMALLOC_ACCOUNTING

compilation failure when enabled

CONFIG_AUDIT BOOTMEM

worth for development

CONFIG_MEASURE _INLINES

worth for development

CONFIG_PRINTK

CONFIG_BUG

CONFIG_ELF_CORE

CONFIG_PROC_KCORE

CONFIG_AIO

CONFIG_XATTR

see “Tips”

CONFIG_FILE_LOCKING

< << << < <lZzzZzlZz =z

2 22222222 2 <

see “Tips”

GONHGDIREGHO

CONFIG_MAX_SWAPFILES SHIFT

ol

o

CONFIG_NR_LDISCS

N

© NEC Corporation 2006
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Appendix 2 : default/small config—set (2/3)

y
(cont’d)
CONFIG option vanilla tiny note
default | small | default small

CONFIG_KALLSYMS Y N Y N

CONFIG_SHMEM Y N Y N

CONFIG_SWAP Y N Y N

CONFIG_SYSVIPC Y N Y N

CONFIG_POSIX MQUEUE Y N Y N

CONFIG_SYSCTL Y N Y N

CONFIG_LOG BUF_SHIFT 15 12 15 12  |see “Tips”
CONFIGUID16 Y N Y N

CONFIG_CC _OPTIMIZE_FOR_SIZE N Y N Y

CONFIG_ MODULES Y N Y N

CONFIG_ KMOD Y (N) Y (N) depends on MODULES
CONFIG_PCI Y N Y N

GONHGXIPKERNEL - - - -

CONFIG BLK_DEV_LOOP N N N N

CONFIG BLK_ DEV_RAM N N N N

CONFIG_BLK_ DEV_RAM_COUNT

(16)

(2)

(16)

(2)

default 16 if 'BLK DEV_RAM
“2” can be set only when
CNOFIG BLK_ DEV_RAM=y

© NEC Corporation 2006
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Appendix 2 : default/small config-set (3/3)

(cont’d)
CONFIG option vanilla tiny note
default  small | default | small
CONFIG_IOSCHED_AS Y N Y N
CONFIG_IOSCHED_DEADLINE Y N Y N
CONFIG.IOSCHED_CFQ Y N Y N
CONFIG_IP_PNP N N N N
CONFIG_IP_PNP_DHCP N (N) N (N) | depends on IP_.PNP_DHCP
CONFIG_IP_.PNP_BOOTP N (N) N (N) |depends on IP_.PNP_DHCP
CONFIG_IP_PNP_RARP N (N) N (N) depends on IP.PNP_DHCP
CONFIG.IDE Y N Y N
CONFIG_SCSI Y N Y N
CONFIG_SMP Y N Y N
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Appendix 3 : Tips (1/2)

%%J_D’ﬁﬁft%’éﬁ:)ﬂ?%’%%l:@é (MBHNGL)IFREAELTEHEE

 GCONFIG_XATTR

— XATTR=n T EXT3 FS XATTR=y [Za /s J)LITS5—,
(defconfig TlE EXT3_FS XATTR=y)
= fs/Kconfig |[Z EXT3_FS_XATTR depends on XATTR Z:BMM3 3 LEHFY,

 CONFIG_FILE_LOCKING

— FILE_LOCKING=n T NFSD=y [Za>/sfJ)LT5—,
(defconfig TIlE NFSD=y)
= fs/Kconfig [Z NFSD depends on FILE LOCKING ZEBNT AIHERL
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Appendix 3 : Tips (2/2)

 CONFIG_LOG_BUF_SHIFT

— lib/Kconfig.debug T if DEBUG_KERNEL % T, LOG_BUF_SHIFT %3 E 9 %
1=8IZI& DEBUG_KERNEL=y [T S BN H D,
CDiHE . LLTFDConfiglH B IE depends on DEBUG_KERNEL/default y %MD
g N—RN P A XZRIMET B=OITFINLZE=NITRELLERE T RLEND
« DETECT_SOFTLOCKUP
 DEBUG_PREEMPT
« DEBUG_MUTEXES

* FORCED_INLINING

* GCONFIG_PCI

— ACPI select PCl ZZMD T. PCl=n 2R EL-WMESIZH SN LS
ACPI=n &L THLIE,

« CONFIG PRINTK
— PRINTK=n DHE &L syslogd ZHEBILIELN &,
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Thank you'!



